SEP-1 1-2006 02:50PM F ROM-MERCHANT & GOULD +4049545099 T-732 P. 014/049 F-770 

BEST AVAILABLE COPY 

Page 1 of 4 

PATENT 

S/N 10/039,047 

IN THE UNTTPD STATES P ATENT AND TR APFMARK OFFICE 
Applicant: Lee Friedman Examiner: SeanM. ReiUy 

Serial No.: 10/039,047 Group Art Unit: 2153 

Filed: December 31, 2001 Docket No.: 60027.0218USU1 

TiM ft - ' MULTIMEDIA DISTRIBUTION IN A HETEROGENEOUS NETWORK 



MuikQ W. Bluddiiwn. Reg. No. 50,381 



DEPT AB ATTON rm T.m?. nygPMAN, UNDE R 37 C.RR. 61.131 
Lee Friedman declares that: 

1. 

This declaration is to establish completion of the invention in this application in 
the United States on a date prior to Jane 12, 2001 . 

2. 

I am the inventor of the invention described in U.S. Provisional Parent 
Application Serial No. 60/336,332 filed on November 2. 2001, entitled "MULTIMEDIA 
DISTRIBUTION IN A HETEROGENEOUS NETWORK." 

3. 

I was an employee of BellSouth Corporation, assignee for the above-identified 
patent appbcation, at the time the invention described and claimed in mis patent 
application was invented, and I am still employed by BellSouth Corporation. 
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4. 



An exchange of draft provisional parent applications occurred over a period of 
several weeks. Tbe provisional patent application was subsequently Sled on November 
2,2001 Thus, the patent application process was begun by me prior to June 12, 2001 
and completed by November 2, 2001. Exhibit X shows an initial email enclosing a first 
draft provisional patent application completed prior to June 12. 2001- I replied to this 
email with comments and received emails enclosing other draft parent applications pnor 
to June 12, 2001. This subsequent email correspondence is also shown in Exhibit X 
along with a draft provisional patent application. 

5. 

The draft provisional patent application shown in Exhibit X was complete prior to 
June 12, 2001 and discloses embodiments of the invention drawn to distribution of 
rodtimedia content to multiple destinations on a heterogeneous network. For instance, 
page 4 of Exhibit X describes network segments that are subject to varying distribution 
parameters and that these parameters establish a "quality of service" of each network 



6. 

Page 5 of Exhibit X discloses when network segment parameters change, that 
central servers reprogram dispersed media servers to adapt to acamunodate the new 
network parameters. 

7. 

Still further, pages 10-12 of Exhibit X disclose a process flow of the media server 
including programrning of media servers to adapt to mmtimedia content, receiving 
transmission of content data from source servers, and transmitting multimedia content to 
intended recipients based on parameters of intended network segments. 
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8. 

Pages 10-12 of Exhibit X also disclose Figure 1 and a description of Figure 1 
illustrating dispersed media server architecture with media servers programmed by 
central servers to adapt multimedia content according to parameters of each intended 
network segment downstream, 

9. 

After some delay in my review and comments on me initial draft provisional 
patent applications referred to above, a final draft provisional patent application was 
completed and forwarded to me for review subsequent to June 12, 2001. Exhibit Y 
includes correspondence disclosing some delay in my review of a draft patent 
application, correspondence with respect to a final provisional patent application draft, 

, - . „i M » MT rnmiw-^tinn eomuleted subsequent to June 12, 2001 . 

and toe final i 



10. 

The fin al draft provisional patent application shown in Exhibit Y was complete 
prior to November 2, 2001 and discloses distribution of multimedia content to multiple 
destinations on a heterogeneous network. For instance, page 5 of Exhibit Y describes 
network segments that ate subject to varying distribution parameters and mat these 
parameters establish a "quality of service'' of each network segment. 

11. 

Page 7 of Exhibit Y discloses when network segment parameters change, thai 
central servers reprogram dispersed media servers to adapt to accommodate the new 
network parameters. 

12- 

Still further, pages 13-16 of Exhibit Y disclose a process flow of the media server 
including programming of media servers to adapt to multimedia content, receiving 
transmission of content data from source servers, and transmitting multimedia content to 
intended recipients based on parameters of intended network segments. 
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13. 



Pages 13-16 of Exhibit Y also disclose Figure 1 and a description of Kgui* 1 
pirating dispersed media server architects with media serve* programmed by 
central servers to adapt multimedia content according .0 parameters of each intended 
network segment downstream. 



14. 

All statements made herein of my own knowledge are Hue and all statements 
made on information and belief are believed to be true, and further, these statements ate 
made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment or both under §100 1 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application 
or any patents issuing mereon. 
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EXHIBIT X 
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Parks, Cynthia 



From: 
Sent 
To: 
Cc: 

Subject: 
Importance: 



Parks, Cynthia 

Lee Friedman (E-mail) 
Tocups, Nora 

Draft of provisional application 
High 



Lee 

as f mentioned, the attached is a password-protected draft of the first sections of the provisional application for 
"Multimedia Distribution in a Heterogeneous Network." Please review it, and let's discus s its accuracy, and how I will add 
detail to the remainder of the document We would like to file this with the Patent Office i 



13XDCOI_.DOC 



Thank you. 
Cynthia Parks 

Assuciaic, Lnrullccmal Property 
KilpHTrurk Sn »ckTon IIP 
Win) Pcjcluri-L- Mu-cr 
SuitL»28<iu 

404.815.6632 

m8 15.6555 fax 
(;ityiks(&/Ki!pairickr»rr ickroii.com 

Nora, our version of the file is ATLLIB01 1161080.1. 

Tracking: Racfptent Rt»d 

Leo Friedman (E-mail) 
Tocups. Nora 



I 
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Parks, Cynthia 



From: 



Parks. Cynthia 



Sent: 

To: 

Cc: 



Lee Friedman (E-mail): 1gf@bellsoulh.net' 
Tocups, Nora 
Provisional application 



Subject: 



Hi Lee 

Here's anoiher pass. Thanks! 



\JXDCD\_JXX 



Cynthia Parks 

li'.fcil.'fi-Ml Pmperry 
kiln:ttfu.'^ ai.itk;«fti I.J.I 7 
t |IH> JV.icitir^v Srnvi 



Suiu* -«' ,|> 

\iIiiiiri.(ki^ h J"' 11 ' 1 
404.*t5.6o32 

O'.if^ J KiJii.iinw"kMiii'^i»iM.i'i ,m 
Confidentiality Notice: 

I bis email message is intended solely for the individual or individuals named above. It contains confidential attorney-client 
privUcged information and attorney work product. If the reader of tnis message is not tht intended recipient, you are 
requested not to read, copy or distribute it or any of the information it contains* Please delete it immediately and notify us I 
return email or by telephone at (404) 815-6500. 
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From: 
Sent: 

To: 
Cc: 

Subject: 
Importance: 



Lee Friedman (E-mail); Lee Friedman (E-mail 2) 
Tocups, Nora 
Provisional application 

High 



bedded some more detail. Please give me more feedback when you can. Thank you. 



1 Jxdc02_.DOC 

Cynthia Parks 

Wf.ou*.. iHK-Hi-cruiil Pnipcfu 
Kiip},nit*U M*vKf»n J.I.P 
1 \IM PvachiiW Mrtvl 

AiUtnT.u tiwo-l;i Vtfu'J 
4U4-U5.6632' 

liPhrk-M' k'.lp.l»rH*kM»"*l Mil.t'UMI 

>x n u kilpjinrk.^n mi-Lh »vt i tin 



Confidortdatiiv Notice! 
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MULTIMEDIA DISTRIBUTION IN A HETEROGENEOUS NETWORK 

The present inventions relate to applications or other implementations that 
distribute multimedia content from a single source to many users on a heterogeneous 
network. Advantageously, these inventions transmit multimedia content reliably and 
consistently regardless of the distribution parameters of various segments of the 
network (e.g., unicast, or multicast). 

SUMMARY OF THE INVENTIONS 

The inventions relate to systems and methods of distributing multimedia 
content over a heterogeneous network. The term "inventions" is used herein to 
encompass all aspects and forms of the inventions including methods, apparatus, 
systems, and mediums. 

The present inventions optimize the distribution of multimedia content from a 
single source 10 multiple destinations along a heterogeneous network* A 
heterogeneous network includes segments that are subject to varying distribution 
parameters. These parameters include bandwidth restrictions, protocol restrictions, 
and routing restrictions. Such parameters establish the level of performance of each 
network segment; commonly referred to as the "quality of service" (QoS). One 
approach to distributing content over a heterogeneous network is to format and 
transmit multimedia content separately to each segment according to its QoS 
parameters. This approach is disadvantageous in that the bandwidth required is 
multiplied by the number of segments that have a different QoS Another approach is 
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to minimize the number of transmissions by supporting a limited number of QoS 
levels, including a best-effort class. This approach is suggested in an article by 
Salgarelli et al y entitled "Supporting IP Multicast Integrated Services in ATM 
Networks" (Proceedings of SPIE Voice&Video '97, Broadband Networking 
Technologies). However, this approach also consumes additional bandwidth. 

Because the multimedia content proliferates according to the distribution 
parameters of each network segment, an advantage of the present inventions is a 
minimization of the bandwidth that is consumed at the source upon transmission of 
the multimedia content 



DETAILED DESCRIPTION OF THE INVENTIONS 

Overview 

The systems and methods of the present inventions optimize the distribution of 
multimedia content based on the parameters of segments of the network at a given 
time. Further, if segment parameters change, then the central servers reprogram the 
dispersed media servers to adapt to accommodate the new network parameters. 

In an exemplary embodiment, the present inventions comprise a network 
architecture that includes a central set of servers located at the source of the 
distribution of the multimedia content. The central servers are connected to a 
communications network that includes multiple segments, any of which may branch 
off from the backbone of the communicarions network. Media servers are dispersed 
throughout the network such that one media server is positioned at the head of each 
network segment. Each media server is programmed by the central servers to 

ATI. 1.11101 IMHIltM V 
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distribute multimedia content according to the distribution parameters of its adjacent 
segment or segments. 
Exemplary Environment 

In an exemplary embodiment, the environment in which the present inventions 
may be implemented is a communications network. A communications network is a 
system that transmits any combination of voice, video and/or data between targeted 
stations. It includes the transmission media (e.g., cables) and all supporting hardware 
(e.g., bridges, routers and switches), and may include antennas and towers. The 
environment of the present inventions may be comprised of a combination or 
combinations of network types (e.g., peer-to-peer or client/server), scales (e.g., local 
area network (LAN) or wide area network (WAN)), and physical and logical network 
structures. 

Centralized Source Servers 

Referring to Fig. 1, the present inventions are implemented using a set of 
centralized servers positioned at the source of the distribution of media content, 
hereinafter referred to as "source servers." Each source server may be a computer or 
other device that manages network resources and processes requests for media 
content. 

As illustrated in Fig. 2, an exemplary source server for implementing the 
inventions comprises a computer including a processing unit, a system memory, and a 
system bus that couples the system memory to the processing unit. The system 
memory includes read only memory (ROM) and random access memory (RAM). A 
basic input/output system (BIOS), containing the basic routines that help to transfer 

ATLU&QI 1 161040.1 ( 
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information between elements within the computer, such as during start-up, is stored 
in ROM. The computer further includes a hard disk drive, a magnetic disk drive, e.g., 
to read from or write to a removable disk, and an optical disk drive, e.g., for reading a 
CD-ROM disk or to read from or write to other optical media. The hard disk drive, 
magnetic disk drive, and optical disk drive are connected to the system bus by a hard 
disk drive interface, a magnetic disk drive interface, and an optical drive interface, 
respectively. The drives and their associated computer-readable media provide 
nonvolatile storage for the computer. Although the description of computer-readable 
medium above refers to a hard disk, a removable magnetic disk and a CD-ROM disk, 
other types or media readable by a computer, such as magnetic cassettes, flash 
memory cards, digital video disks, Bernoulli, cartridges, and the like, may also be 
used. 

A number of program modules may be stored in the drives and RAM, 
including an operating system, one or more application programs, a shared code 
library, and a property browser program module. A user may enter commands and 
information into the personal computer through a keyboard and pointing device, such 
as a mouse. Other input devices may include a microphone, joystick, satellite dish, 
scanner, or the like. These and other input devices are often connected to the 
processing unit through a serial port interface coupled to the system bus, but may be 
connected by other interfaces, such as a universal serial bus (USB). A monitor or 
oiher type of display device may also be connected to the system bus via an interface, 
such as a video adapter. In addition to the monitor, computers typically include other 
peripheral output devices (not shown), such as speakers or printers. 

ATU.IBOt 11GI05D.I 
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The source server operates in a networked environment using logical 
connections to one or more media servers. Media servers typically include many or 
all of the elements described in the source server. Each media server is connected to 
one or more recipient computers. The recipient computers may be personal 
computers (PCs), hand-held units, multiprocessors systems, microprocessor systems, 
minicomputers, mainframe computers, and the like. Each recipient computer may 
include a memory storage device, which may include stored program modules that are 
executable by the media server. The logical connections include a local area network 
(LAN) and a wide area network (WAN). 

When used in a LAN networking environment, the recipient computer is 
connected to the LAN through a network interface. When used in a WAN 
networking environment, the recipient computer typically includes a modem or other 
means for establishing communications over the WAR such as the Internet. The 
modem, which may be internal or external, is connected to the system bus via the 
serial port interface. In a networked environment, program modules depicted relative 
to the personal computer, or portions thereof, may be stored in the remote memory 
storage device. The network connections aTe exemplary and other means of 
establishing a communications link between the recipient computer and the network 
may be used. 

In the exemplary embodiment of the present inventions, each source server 
includes a console or other user interface that enables an administrator to specify the 
parameters of each segment of the network. The segment parameter data stored in the 

Malum I l»lQ*0.l , 
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centralized source servers are used to program the appropriate dispersed media 
servers. 

Network Segments 

In the exemplary environment, the communications network includes multiple 
segments. Assume that each of the segments is subject to different parameters, such 
as bandwidth restrictions, communications protocols* and routing restrictions. 

Bandwidth, commonly expressed in bits per second (bps), represents the 
transmission capacity of a communications network. Different network technologies 
are subject to varying bandwidth parameters. For example, the capacity of an 
unswitched private Tt segment is 1.6Mbps, while the capacity of an OC48 ATM 
segment can exceed 2488Mbps. 

Assume that each network segment is governed by varying rules governing the 
transmitting and receiving of data, commonly referred to as protocols. Examples of 
protocols include Internet Control Message Protocol (JCMP), User Datagram Protocol 
(UDP), Transmission Control Protocol (TCP), and Internet Group Management 
Protocol (1GMP). Some communications networks have the capability of sending 
"one-to-many" transmissions of content to multiple intended recipients (multicast), 
while others can only "unicast'\ which requires an individual transmission for each 
intended recipient. 

Assume further that each network segment is also subject to different routing 
parameters. Routers typically use mathematical formulae, known as routing 
protocols, to determine which of several available paths is the most expedient path 
along which to forward a stream of transmitted data packets to their final destination. 

Ml MM! 1I6HHO.I 
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The routers may consider network characteristics such as traffic, speed, and 
economics to optimize the data path. Commonly, route servers process this 
information, which is then passed on to the routers, thereby allowing the routers to 
focus only on forwarding the stream of data packets accordingly. Routers also 
replicate transmissions as required depending upon whether the transmissions will be 
forwarded onto unicast or multicast segments. 

In an exemplary embodiment of these inventions, to achieve distribution of 
multimedia content while maintaining a consistent quality of service (QoS), an 
architecture of centralized source servers coupled with dispersed media servers adapts 
the distributed media content to the varying parameters of the intended network 
segments. 

Dispersed Media Server Architecture 

As illustrated in Fig. 1, the exemplary embodiment includes media servers that 
are dispersed throughout the communications network, optimally being positioned at 
the head of each network segment. Assume thar each media server has been 
programmed by a source server to adapt multimedia content according to the 
parameters of each intended segment that is downstream from the media server. 

Assume that when a source server receives a request for multimedia content to 
be distributed, it transmits the content to all intended media servers. Each media 
server then transmits the multimedia content to intended recipients, according to the 
parameters of the intended segment or segments. 

As an example, typically, a separate stream of data packets must be created, 

addressed, and forwarded for each destination on a unicast segment of the network. 

* - • ' " v" 
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Thus, at the source of the broadcast, copies must be made of the stream of data 
packets before transmission. If synchroni2ed reception is intended, the source must 
transmit the copies of the stream of data packets simultaneously, thereby increasing 
bandwidth consumed several fold. In contrast, for each multicast network segment to 
which it is interconnected and to which transmission is intended, a router addresses 
and forwards a copy of the stream of data packets. Therefore, only one stream of data 
packets must be transmitted from the source to the network. When the stream of data 
packets reaches a router, the router forwards copies to multicast network segments as 
appropriate, and the original stream of data packets continues to the next router or 
destination. Disadvantageous^ a source that intends synchronized reception by 
destinations located on both unicast and multicast segments of a heterogeneous 
network must simultaneously transmit the single stream of data packets for the 
multicast segments, and a copy for each unicast destination. In an exemplary 
embodiment, the media servers are programmed to receive a single transmission of a 
stream of data packets, and to forward the stream of data packets to the intended 
segments of the network according to parameters of each intended segment. When 
the transmission reaches routers positioned downstream from the media server, the 
routers perform replication of the multimedia stream where needed, and forward the 
multimedia stream to its intended recipients. 



ATLLlIUJI MO 1(1*0.1 
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Centrali2ed Servers 




Recipient 2 Recipient 3 



Figure I 
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Block Diagram of a Computer 
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Figure 2 
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"Multimedia Distribution* application 
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Hello Lee 

know if you don't receive it this morning. »„ 
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Attorneys at Law 




direct dial 404 815 0632 
CParks@KiIpatnckStocXton.com 



Mr. Lee Friedman 
Director of Services Architecture 
Bellsouth Portal Services 
303 Perimeter Center North 
Suite 800 

Atlanta, GA 30346 

Re: Draft of U.S. Provisional Patent Application 
Entitled "MULTIMEDIA DISTRIBUTION IN a 

Heterogeneous Network" 
OurRef: 36968/258392; Your Ref: BS01155 



Dear Mr. Friedman: 

I have attached the final draft of the provisional application for your review. In reviewing 
the application, please consider whether there is anymore detail you can provide that wii 
allow a more comprehensive description of "how" this invention is to be implemented. 
Please keep in mind that when this provisional is converted to a utility application, no new 
matter can be added. Therefore, this application must provide sufficient detail to enable one 
skilled in the art to reproduce and effectuate your invention. The application must also 
contain enough detail to secure the broadest protection available while overcoming the prior 
art. 

Please contact mc if you have any comments or would like any amendments to be made to 
the application or the associated drawings (also attached), T am happy to provide an 
electronic version of the application if you so desire. 
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MULTIMEDIA DISTRIBUTION IN A HETEROGENEOUS NETWORK 

FIELD OF THE INVENTION 
The present invention relates generally to systems and methods for distributing 
5 media and, more particularly, to systems and methods for distributing multimedia 
content from a single source to multiple users on a heterogeneous network. 

BACKGROUND 

A heterogeneous network includes segments that are subject to varying 
10 distribution parameters, such as bandwidth, protocol, and routing restrictions. Such 
parameters establish the level of performance of each network segment, commonly 
referred to as the "quality of service" (QoS). Heterogeneity of a network can create 
deficiencies in the broadcast quality of information simultaneously transmitted to 
disparate locations on the network* 
15 One approach to distributing content over a heterogeneous network is to 

format and to transmit multimedia content separately to each segment according to its 
QoS parameters. This approach is disadvantageous in that the bandwidth required to 
achieve simultaneous distribution increases according to the number of segments that 
have a different QoS. Another approach is to minimize the number of simultaneous 
20 transmissions by supporting a limited number of QoS levels, including a best-effort 
class. This approach is suggested in an article by SalgarelH et al, entitled "Supporting 
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IP Multicast Integrated Services in ATM Networks:' Proceedings of SPEE 
Voice&Video 7 97, Broadband Networking Technologies. Such an approach reduces 
the additional bandwidth consumed although at the expense of optimizing 
performance. 

5 There is therefore a need for systems of distributing multimedia content from a 

single source to multiple users located at various points in a heterogeneous network, 
while minimizing the bandwidth required at any one point on the network. 

SUMMARY 

1 0 The present invention addresses the needs described above by providing 

systems and methods of distributing multimedia content over a heterogeneous 
network- The systems and methods of the present invention optimize the distribution 
of multimedia content from a single source to multiple destinations along a 
heterogeneous network by transmitting multimedia content reliably and consistently, 

IS regardless of the distribution parameters of various segments of the network (e.g., 
unicast, or multicast). 

According to an exemplary embodiment of the invention, a system transmits 
multimedia content from a single source according to the distribution parameters of 
each network segment, thereby yielding an advantageous reduction of the bandwidth 

20 consumed at the source upon transmission of the multimedia concent. Briefly 

described, the systems and methods optimize the distribution of multimedia content 
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based upon the quality of service (QoS) parameters of targeted segments of a network 
at a given time. If segment parameters change, the centra] servers reprogram the 
dispersed media servers to adapt to accommodate the new network parameters. 

5 BRIEF DESCKJPTION OF DRAWINGS 

The accompanying drawings, which are incorporated m and form a part of the 
specification, illustrate preferred embodiments of the present invention and, together 
with the description, disclose the principles of the invention. In the drawings: 
figure 1 is a diagram of a network according to one embodiment of the 
10 invention; and 

Figure 2 is a block diagram of a user device according to one aspect of the 
invention. 

DETAILED DESCRIPTION 

15 I. Overview 

In an exemplary communications network 20 according to the invention, a 
central set of servers 10 provide a source of multimedia content. The central servers 
10 are connected to a communications network that includes multiple segments, any 
of which can branch off of a backbone of the communications network. Media 

20 servers 15 are dispersed throughout the network such that one media server 15 is 
positioned at the head of each network segment, i.e., near the point at which the 
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network segment branches off from the backbone. Each media server 15 is 
programmed by the central servers to distribute multimedia content according to the 
distribution parameters of its adjacent segment or segments. 

5 II. Exemplary Environment 

In an exemplary embodiment of the present invention, the communications 
network 20 is any type of system that transmits any combination of voice, video 
and/or data between targeted stations. The communications network 20 includes the 
transmission media (e.g., cables) and all supporting hardware (e.g., bridges, routers 

10 and switches), and can include antennas and towers. The network 20 can be 

comprised of a combination or combinations of network types (e.g., peer-to-peer or 
client/server), scales (e.g., local area network (LAN) or wide area network (WAN)), 
and physical and logical network constructions (topologies). Known network 
topologies include broadcast (network bus, or backbone), point-to-point electrical and 

15 optical repeater links (network ring), logical star, and hybrid combinations thereof. In 
an exemplary embodiment, the network 20 is composed of multiple sub-networks, 
and therefore has a hybrid topology. 

III. Centralized Source Servers 
20 Referring to Fig. 1, a set of centralized servers 10 are positioned at the source 

of the distribution of media content, hereinafter referred to as "source servers." Each 
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source server 10 can be a computer or other device that manages network resources 
and processes requests for media content. 

As illustrated in Fig. 2, an exemplary source server 10 for implementing the 
inventions comprises a computer 10 including a processing unit 30, high speed 
5 storage 36 having system memory 36a, and a system bus 38 that couples the system 
memory 36 to the processing unit 30. The system memory 36 includes read only 
memory (ROM) 36c and random access memory (RAM) 36b. A basic input/output 
system (BIOS) 36d» containing the basic routines that help to transfer information 
between elements within the computer 10, such as during start-up, is stored in ROM 
10 36c. The computer 10 further includes low speed storage 34, such as a hard disk 
drive 34a, a magnetic disk drive 34b, e.g., to read from or write to a removable disk, 
and an optical disk drive 34c, e.g., for reading a CD-ROM disk or to read from or 
write to other optical media. The hard disk drive 34a, magnetic disk drive 34b, and 
optical disk drive 34c include a hard disk drive interface, a magnetic disk drive 
15 interface, and an optical drive interface, respectively, for coupling the drives to the 
system bus 38. The drives 34 and their associated computer-readable media provide 
nonvolatile storage for the computer. Although the description of computer-readable 
medium above refers to a hard disk, a removable magnetic disk and a CD-ROM disk, 
other types or media readable by a computer, such as magnetic cassettes, flash 
20 memory cards, digital video disks, Bernoulli cartridges, and the like, can also be used. 
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A number of program modules can be stored in the drives and RAM, including 
an operating system, one or more application programs, a shared code library, and a 
property browser program module. A user may enter commands and information into 
the personal computer through a keyboard 32a and pointing device 32b, such as a 
5 mouse. Other input/output devices 32c can include a microphone, joystick, satellite 
dish, scanner, or the like. These and other input/output 32c devices are often 
connected to the processing unit through a serial port interface coupled to the system 
bus, but can be connected by other interfaces, such as a universal serial bus (USB). 
The input/output devices 32c include a monitor or other type of display device 

10 connected to the system bus 38 via an interface, such as a video adapter. In addition 
to the monitor, computers 10 typically include other peripheral output devices. 32c, 
such as speakers or printers. 

The source server 10 operates in a networked environment using logical 
connections to one or more media servers 1 5. Media servers 15 typically include 

15 many or all of the elements described in the source server 10. Each media server 15 
is connected to one or more recipient computers 5. 

The recipient computers 5 can be any type of device, including but not limited 
to digital televisions, enhanced televisions, WebTV, any other type of interactive 
television, desk-top computers, lap-top computers, Palm Pilot, PocketPC, Visor, any 

20 other type of Personal Digital Assistants, Internet appliances, data devices, mobile 
radiotelephones, interactive pagers, any other type of communication device, hand- 
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held units, multiprocessors systems, microprocessor systems, mijiicomputers, 
mainframe computers, and the like. Each recipient computer 5 c;ui include a memory 
storage device, which can include stored program modules that are executable by the 
media server 15. The logical connections include a local area neiwork (LAN) and a 
5 wide area network (WAN). 

When used in a LAN networking environment, the recipient computer 5 is 
connected to the LAN through a network interface. When used in a WAN 
networking environment, the recipient computer 5 typically includes a modem or 
other means for establishing communications over the WAN, such as the Internet. 

1 0 The modem, which can be internal or external, is connected to the system bus via the 
serial port interface. In a networked environment, program modules depicted relative 
to the personal computer, or portions thereof, can be stored in the remote memory 
storage device. The network connections are exemplary and other means of 
establishing a communications link between the recipient computer and the network 

15 canbeused. 

In the exemplary embodiment, each source server 10 includes a console or 
other user interface that enables an administrator to specify the parameters of each 
segment of the network. The segment parameter data stored in the centralized source 
servers are used to program the appropriate dispersed media servers 1 5. 

20 
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IV. Network Segments 

Tn the exemplary embodiment, the communications network 20 includes 
multiple segments. The segments can differ possibly due to disparate network 
technologies, and thus is subject to different parameters, such as bandwidth 
5 restrictions, communications protocols, and routing restrictions. Bandwidth, 

commonly expressed in bits per second (bps), represents the transmission capacity of 
a communications network. For example, the bandwidth of an unswitched private Tl 
segment is 1.6Mbps, while the bandwidth of an OC48 ATM segment can exceed 
2488Mbps. 

1 0 Each network segment can be governed by varying rules governing the 

transmitting and receiving of data, commonly referred to as protocols. Examples of 
protocols include Internet Control Message Protocol (ICMP), User Datagram Protocol 
(UDP), Transmission Control Protocol (TCP), and Internet Group Management 
Protocol (IGMP). For example, some communications networks have the capability 

15 of sending "one-to-many" transmissions of content to multiple intended recipients 

(multicast), while others can only "unicast" which requires an individual transmission 
for each intended recipient. 

Each network segment can also be subject to different routing parameters. 
Routers typically use mathematical formulae, known as routing protocols, to 

20 determine which of several available paths is the most expedient path along which to 
forward a stream of transmitted data packets to a final destination. The routers can 
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consider network characteristics such as traffic, speed, and economics to optimize the 
data path. Commonly, route servers process this information, which is then passed on 
to the routers, thereby allowing the routers to focus only on forwarding the stream of 
data packets accordingly. Routers also replicate transmissions as required depending 
5 upon whether the transmissions will be forwarded onto unicast or multicast segments. 
In a preferred embodiment, to achieve distribution of multimedia content 
while maintaining a consistent quality of service (QoS), an architecture of centralized 
source servers 10 coupled with dispersed media servers 15 adapts the distributed 
media content to the varying parameters of the intended network segments. 

10 

V. Dispersed Med ia Server Architecture 

As illustrated in jigure 1, the network 20 includes media servers 15 that are 
dispersed throughout the communications network 20, optimally being positioned at 
the head of each network segment. Each media server 15 is programmed by a source 

1 5 server 1 0 to adapt multimedia content according to the parameters of each intended 
segment that is downstream from the media server 10. 

When a source server 10 receives a request for multimedia content to be 
distributed, it transmits the multimedia content to all intended media servers 15. Each 
media server 15 then transmits the multimedia content to intended recipients 5 that 

20 are downstream from that media server 15, while first adapting the multimedia 
content according to the parameters of the intended segment or segments. 
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As an example, a separate stream of data packets typically must be created, 
addressed, and forwarded for each destination on a unicast segment of the network. 
Thu$> at the source of the broadcast, copies must be made of the stream of data 
packets before transmission. If synchronized reception is intended, the source must 
5 transmit the copies of the stream of data packets simultaneously, thereby increasing 
bandwidth consumed several fold. 

In contrast, for each multicast network segment to which it is interconnected 
and to which transmission is intended, a router addresses and forwards a copy of the 
stream of data packets. Therefore, only one stream of data packets must be 

10 transmitted from the source 10 to the network 20. When the stream of data packets 
reaches a router, the router forwards copies to multicast network segments as 
appropriate, and the original stream of data packets continues to the next router or 
destination. Disadvantageous^, a source that intends synchronized reception by 
destinations located on both unicast and multicast segments of a heterogeneous 

1 5 network must simultaneously transmit the single stream of data packets for the 

multicast segments along with a copy for each unicast destination. In an exemplary 
embodiment of the present invention, media servers are programmed to receive a 
single transmission of a stream of data packets, and to forward die stream of data 
packets to the intended segments of the network according to paiameters of each 

20 intended segment. When the transmission reaches routers positioned downstream 
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from the media server 15 the routers replicate the multimedia stream as needed, and 
forward the multimedia stream to its intended recipients 5. 

The foregoing description of the preferred embodiments of the invention has 
been presented only for the puipose of illustration and description and is not intended 
5 to be exhaustive or to limit the invention to the precise forms disclosed. Many 
modifications and variations are possible in light of the above teaching. 

The embodiments were chosen and described in order to explain the principles 
of the invention and their practical application so as to enable others skilled in the an 
to utilize the invention and various embodiments and with various modifications as 
10 are suited to the particular use contemplated. 
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